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Special Issue on
Application of Quantifler Elimination
Foreword of the Guest Editors
Quantifler Elimination (QE) is the problem of flnding a quantifler-free formula which is
equivalent to a given quantifled-formula. As a trivial example (over real numbers), given
the quantifled formula (8x)x2+bx+c > 0, one wants to flnd a formula such as b2¡4c < 0.
In general, an input formula is constructed from the rational numbers, variables (ranging
over real numbers), arithmetic operators such as +, ¡, £, relations such as =, >, ‚,
logical connectives such as ^, _, :, (, and quantiflers such as 8 and 9.
The main motivation for studying QE comes from the fact that many important and
di–cult problems in mathematics, science and engineering can be stated as QE problems.
In 1930, Tarski opened the area by constructively proving that QE (over the reals) is
always possible. In 1975, Collins gave a much better algorithm (called cylindrical alge-
braic decomposition). Since then, numerous new/improved algorithms have been devised
and much progress has been made. This progress, in turn, inspired the use of QE meth-
ods/tools for solving challenging \real world" problems.
The aim of this issue is two-fold: flrst to provide the QE research community with
challenging QE problems coming from serious applications, and second to encourage
other communities to try the QE methods/tools for their problem solving.
The idea of making this issue came from the participants of a session (QE and Its
Application) at the flrst International IMACS Conference on Applications of Computer
Algebra (Albuquerque, New Mexico, 16{19, May 1995). Some of the talks given there
have resulted in full papers in this issue. After the conference a general call for papers
has been made, which brought in several other papers. All the papers have been refereed
according to JSC standards (the refereeing of the fourth paper co-authored by us was
organized anonymously by another member of the editorial board and not by ourselves)
and flnally flve papers have been accepted.
The flrst paper (Kozen and Stefansson) applies QE to deeper understanding of New-
ton’s root approximation method. The second paper (Jirstrand) applies QE to nonlinear
control system design. The third paper (Dorato, Yang and Abdallah) applies QE to ro-
bust multi-objective feedback control system design. The fourth paper (Hong, Liska and
Steinberg) applies QE to stability analysis of difierential equations and their numerical
approximations. The last paper (Weispfenning) applies QE to simulation and optimiza-
tion and provides an example of industrial QE application.
One additional paper (Dolzmann and Sturm) appears in this issue. Though the paper
does not describe any application of quantifler elimination, it is put into this issue because
the simpliflcation method disscussed there is often crucial for tackling large application
problems.
Many people were involved in making this issue. We would like to thank all the referees
for their professional and e–cient refereeing. We would like to thank Bruno Buchberger
(the Editor of JSC Special Issues) and Bob Caviness (the Editor-In-Chief of JSC) for
their enthusiasm and encouragement throughout the preparation of this issue.
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